











































































































The Mok pilot will run through 2016, and has the potential to launch a much larger school sanitation program
throughout Nairobi schools.

We have also launched our first Fresh Life Toilet in a health facility — Access Afya — allowing patients a hygienic sanitation

option while visiting the clinic. Often the capital cost of an FLT in a civic institutions is donor-funded, while the institution
commits to maintenance and renewal fee costs.




































2. Strengthen our operational efficiency by improving our waste collection, aggregation, and
transportation methodologies.

Improve the design of cartridges to more easily and safely collect waste.

Build broad government support for the involvement of social enterprise in providing
sanitation services.
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Il. Improve treatment and re-use of the aggregated waste:

1. Invest in R&D to improve production time, the overall efficacy of our fertilizer product, the
customization of fertilizers for different crops, the development of nitrogenous fertilizers
derived from urine, and commercial production of high protein animal feed from the sludge.
2. We will also build broad support for the use of biosolids-based organic fertilizers for
agriculture purposes.

[ll. Strengthen commercial viability through the sales of cur byproducts:

1.

Build our presence in the agricultural byproduct market through sales with farms and
distributors. Although there is widespread understanding of the need for organic fertilizer (the
Ministry of Agriculture recommends 10 tons per hectare across Kenya’s 27 million hectares),
commensurate product and technical support for farmers in utilizing organic fertilizer is not
available.

Invest greater resources to provide enhanced customer service for these farms as they become
critical advocates of our products.

Invest heavily in developing new partnerships with distributors to reach larger established
networks and become a mainstream product.

To achieve scale, we need to ensure financial sustainability, growth capital, government partnership,
and talent development:













recruiting new customers is just as critical as providing high quality service to their existing customers,
and that shifting their focus just a bit will help their business grow.
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1.0 Executive Summary

Provision of hygienic sanitation is one of the most effective public health
interventions, yet 40% of the world continues to remain without access to basic
sanitation. At Sanergy, we have developed a vertically integrated system for
sanitation service delivery in urban slums: a dense network of small-scale toilets
close to homes, a low- cost containerized waste transportation infrastructure, and
a centralized processing facility that efficiently converts waste into high-margin
products such as fertilizer, and electricity. By combining new appropriate
technology with a scalable deployment strategy, we have created a financially and
environmentally sustainable sanitation cycle in urban slums.

The strategic objective for this Stage 1 implementation was to achieve an
increased use of sustainable and hygienic sanitation in Mukuru community. The
main objective was to increase the percentage of people using hygienic sanitation
facilities described as the number of people using hygienic sanitation facilities
divided by the total number of people measured through monthly household
interviews throughout pilot area.

By the end of the pilot phase on average, 2914 people were using Fresh Life
Toilets (FLT) daily; this translates to approximately 42.7% of the target
population within a 25 meter radius of the toilets. The level of awareness of
hygienic sanitation practices improved significantly from 53.8% during the
baseline measurement to 86.3%. This surpassed the targeted 75% awareness
level. Similarly, the number of residents using hygienic facilities within 50 Meters
radius increased from 28.1% during the baseline to 93.1% by the end of the pilot
phase. The Key points are summarized in table 1 below.






2.0 Introduction and Background Information

2.5 billion across the world and 8 million people in the slums of Kenya lack access
to basic sanitation. The lack of sanitation leads to contaminated waterways and
food supply, as well as direct infection through contact with human waste. The
resulting diarrheal disease is the second leading contributor to the global disease
burden and kills nearly 1.6 million children each year. The high population density
combined with the lack of infrastructure and resources makes the problem
particularly acute in slums, where populations will double to 2 billion by 2030.

Like in most countries across Sub-Saharan Africa, Kenya is at the epicenter of this
crisis. 10 million people live in the slums of Kenya, 80% of whom lack access to
basic sanitation. Despite having to pay up to $0.10 per use, the poor rely on
unhygienic pit latrines and “flying toilets.” At the same time, the country endures a
40% unemployment rate, faces a 3000 MW electricity generation shortage, and
has to subsidize 1 million tons of fertilizer imported at extremely high prices to
meet local demand.

Tackling the sanitation crisis requires more than just building toilets. We took an
innovative systems-based approach to pioneer a model for low-cost off-grid
infrastructure that provides safe and affordable sanitation to slum dwellers across
Kenya. We combined novel technologies with a realistic deployment strategy in
our sustainable sanitation cycle that featured three major parts: a dense network
of small-scale sanitation centers franchised to local entrepreneurs across the
slums, a low-cost waste collection infrastructure using handcarts instead of
sewers and trucks and a centralized processing facility that converts the waste
into electricity and commercial-grade organic fertilizer

Prior to launching the pilot, we conducted a baseline survey to determine the
current rates for each target indicator. Subsequently, we continually monitored
each metric throughout the pilot, particularly the progress on our strategic
objective, as measured by the percentage of people using hygienic sanitation
facilities. If and when this usage did not increase at our target rate, we re-
examined the indicators for each intermediate result in order to identify
implementation adjustments to make. We initiated marketing and behavior change
communication activities in the implementation areas to address any shortfalls.

During the implementation period, several strategies and models were tested,
deployed, monitored and re designed. This involved operational, sales and
marketing as well as technical designs. In specific, the tools used by the operation
team and the design of the squat plate for example changed more than once. The
overarching goal of these changes was increasing FLT penetration and usage in the
community. Secondly, the changes were necessitated by the feedback during the
surveys as well as ad hoc feedback by users during visits to the community.

This report therefore examines the results of each indicator and the change relative
to the initial baseline data as well as briefly explains the implementation model and
approach adopted during the implementation process.



2.1: The Implementation Model

Solving the sanitation crisis requires more than just building toilets. We take an
innovative systems-based approach to build out the entire sanitation value chain.
Our sustainable sanitation cycle features 3 major parts:

1. Build - Throughout the slums, we build a dense network of small-scale high-
quality sanitation centers close to homes. The Fresh Life™ sanitation facility costs
only $200 to manufacture at our local workshop. We franchise each Fresh Life toilet
to local operators and provide ongoing operational support. Each toilet is designed
for 100 uses per day. At $0.06/use, operators can make up to $1200/year in
income.

2. Collect - The waste from our toilets is collected into sealed 30L cartridges,
rather than commonly used pits that are drained into waterways. Our waste
collection team collects the cartridges from the operators and provides clean empty
ones daily. The waste is removed from the community and brought to our central
processing facility.

3. Convert - Sanergy converts the waste into a portfolio of high-margin
products: organic fertilizer and electricity. The annual waste from each
person can generate 22KWh of electricity, which can be sold to the national grid
in Kenya at feed-in tariff rate of $0.07/KWh, and 40kg of organic fertilizer, which
can be sold at $200/ton. The 10 million residents of Kenvya’'s slums create a
potential $72 million annual market, a significant opportunity to establish an
integrated service delivery model that tackles the sanitation crisis holistically.

Existing sanitation solutions have been ineffective in the slums due to a lack of
sewage infrastructure, a lack of viable markets for sanitation by-products, high
population density, and cost and space constraints. The sanitation ecosystem,
especially in slums, represents both a market failure and an opportunity.

With our 3-step approach, we identified the key constraints at each stage of the
value chain and developed innovative methods to overcome these challenges,
providing us with a sustainable competitive advantage.



3.0 Summary of Processes, Results and Data

3.1 Baseline Process

The baseline measurement was conducted in Mukuru slums targeting areas where
the Fresh Life Toilets (FLT) were to be installed. The process aimed at developing
knowledge base for future measurement of the effectiveness of sanitation
intervention and the impact on the lives of people using the FLT. The main
objectives were to; determine the knowledge, attitude and practices in relation to
sanitation practices prior to FLT installation and operation, establish the prevalence
of sanitation related diarrheal diseases in the area as an indicator of poor sanitation
practices and profile the characteristics of the potential FLT users, factors affecting
usage and best marketing strategies to increase usage in the FLT.

The outcome was a baseline document with clear indicators that acted as a
benchmark for monitoring and evaluation. Indicators developed were; 90% usage
of Fresh Life toilet within the FLT coverage area, 25% increase in the knowledge,
attitude and sanitation practices, 25% decrease in cases of ill health related to poor
sanitation practices and availability of 1 Fresh Life Toilet per 50M radius in the
community to increase access to sanitation services. The evaluation was designed
to be conducted 1 year after the installation of the first toilet. These could not have
happened in July given that most toilets were launched between May and July
2012.Subsequently the endline data collection has just concluded in the areas
where the baseline was conducted and a report of the same will be available for
sharing with USAID upon request in March, 2013

3.2 Baseline Methodology

Cross sectional design was adopted where baseline data regarding sanitation
practices before the installation of the FL toilets were acquired, the prevalence of
sanitation related illnesses and at the same time salient information gathered to
support the marketing team design targeted marketing strategies.

3.2.1: Sampling

A total of 100 individuals were interviewed per FL operation area identified through
a systematic random sampling (SRS). The areas were mapped and each
residential plot (set of 8-10 single room housing units in a row) used as the
sampling frame. Once in a plot the enumerators were instructed to sample the each
3" door and in case the owner was not around, then the move into the next till they
reach the targeted sample size. The baseline was conducted in 8 FL areas that were
either open (2) or were in the process of being installed (6). Geographically, these
were in 4 sub areas of Mukuru slums.



Selection Criteria: The baseline survey was conducted before 6 FLT were
launched and 2 FLT were already operational for 1 month. It was assumed that the
period could not have diluted the findings significantly. In terms of generalization,
the FLT were spread in different clusters of Mukuru slums and there is no reason to
doubt that the results were representative of the general population of Mukuru.
Prior to the baseline, Sanergy had not conducted community sensitization or
outreach activities apart from meeting community leaders to inform them about the
project.

Tools: Two specific tools were used; individual/household questionnaires and
observation guidelines. The tools were administered by five enumerators selected
from a pool of community volunteers that Sanergy has engaged before. Data was
collected from the 1% - 7!" of February 2012, excluding two days of the weekend.

The results of the baseline indicated that most of the potential users were either
un-employed 31.7%, in formal employment 27.9 %, self -employed 20.5% or in
business 9.6%. In terms of income levels, majority 73.2% of respondents earned
between 100 and 499 shillings a day while 3.3% respondents indicated that they
earned less than 100 shillings in a day. When respondents were asked closed ended
questions in relation to their knowledge about the association between sanitation
and ill health it emerged that 75.7% correctly associated diarrhea with poor
sanitation, 64.1% associating cholera with poor sanitation and 21.1% mentioned
dysentery. The respondents also have good knowledge of what spreads diarrhea in
the community; 54.2% mentioned open defecation, and 53.0% not washing hands
after defecation. Prevention mechanism mentioned included hand washing 47.8%,
drinking treated water 41.2% and 43% mentioned using toilets/latrines.

3.2 Ongoing data collection processes

3.2.1 Daily FLO reports:

The Fresh Life Operators (FLOs) collect on a daily basis user’s statistics. This is
disaggregated by gender: Male - Female as well as by age categories: Adults -
Children. In addition to the usage data, the FLO’s also collect revenue and
expenditure data which helps in the calculation of profitability. The initial challenge
was how to deal with illiterate FLOs who cannot read or write. However, this was
addressed by creating pictorial data collection tools where the FLO tallies/ticks the
pictures. This improved the data quality and completeness challenge. The data is
subsequently checked and compiled by the Field Officer who visits the FLO on a
weekly basis. Despite the effort and measures put in place to ensure complete and
accurate data, some FLOs were not in a position to complete the data collection tool
leading to estimation of data using the waste collected from the locations. 20% of
the FLOs could neither read nor write hence kept incomplete records. To counter



this we instituted exit surveys in the FLTs and counted the exact number of users in
different days and thus managed to get accurate records in terms of usage. The
figures gotten during the exit surveys were matched with waste data to get the
number of average users for future reference. The number of users and average
waste collection per day was not different from other FLOs

3.2.2 Daily waste collection reports:

The waste management team collects and weighs the amount of feces and urine
collected from each toilet. This data is run and managed by the waste management
team. In addition, the waste management team collects quality compliance data.
This entails the cleanliness of the toilet, the availability of required supplies (water,
soap, sawdust) as well as the general maintenance issues of the toilets.

3.2.3 Consumer profiling data:

Exit surveys were conducted on a quarterly basis for a set of toilets that were
officially launched the previous month or had been operational for more than one
month. The number was not static but differed depending on the number of toilets
launched in the preceding month; the exit surveys were conducted for each toilet
launched in that month. The users are profiled in terms of the demographic
information, sanitation and hygiene awareness, views and perceptions in regard to
using the FLT. Views and opinions on the usage of the FLT are then incorporated
into product improvement as well as factored into the program (training, user
education and FLO support).

3.2.3.1 Non FLT Users

At the same time Non FLT users are also profiled in the same locality to compare
the demographics, income levels and reasons for not using the FLT. This helped us
understand those who are not using the product and initiate ways (through the
marketing team) of changing their behavior. The results indicated that there were
no significant difference between the FLT users and non-users. The main reason
cited for not using the FLT was cost (74%) and availability of another toilet at the
workplace (20%), other reasons constituted only 6%.

The Non-FLT user questionnaire was administered to an individual residing within
the FLT catchment area but was not using the specified toilet. The first question
used to eliminate those who were not eligible was whether they were using the
particular FLT in the area or any other FLT. The sample size was determined as half
the number of FLT users thus in each location where an exit survey was conducted,
25 Non FLT users were sampled.

The challenge faced with the quarterly approach to consumer profiling was lethargy
developed by respondents; questioning the purpose and benefit to them. We are
changing the approach such that we will be having 2 surveys per toilet per year;
one month after opening the FLT and towards the end of the year.



3.2.4 Competitor profiling

Detailed competitor profiling was conducted in one sub area in Viwandani. The
profiling constituted; knowing the type of toilet facilities in existence, the services
offered, the users and the challenges faced. At the same time, the GPS locations
were identified and a map generated to show the locations. The data was utilized
by the sales team to pitch to the operators as well as potential operators in areas
without toilet facilities.

3.3 Data and statistics

Hygiene Awareness: The level of awareness of hygienic sanitation practices
improved significantly from 53.8% during the baseline measurement to 86.3%
when data was collected in selected but representative areas. However, this was
not at the endline point and the data could have been reflective of the awareness
after Sanergy community sensitization and awareness campaigns in the areas in
general.

Distance: There are approximately 375 people residing within 100 Meters of a FLT.
Currently, 42.7% of whom use the FLT regularly; majority established to be
residing within 20-25 meters of the FLT. There are people residing within the same
radius who still use other unhygienic toilets citing user fees as the main barrier to
usage. However, as reported through verbal conversations with area residents and
elders, there has been a significant and noticeable reduction of flying toilets and
open defecation in the target areas since the entry of Sanergy’s toilets and
services.

Access to Hygienic Sanitation: In terms of improving access to hygienic
sanitation facilities, at baseline 51.5% of the respondents used facilities that were
50-100M away from their residence. Currently this has been reversed and 42.7% of
residents use FLT within 25M of their residence.

Usage: As at end of July, there was an average of 47 users per FLT per day
totaling to 2914 /day in July. Cumulatively, Sanergy provided hygienic sanitation
facilities to over 175,000 people. This data excludes people using other facilities in
the community. We are not in a position to assess other facilities in the community
as at now.

Income: At baseline majority of respondents 73.2% interviewed in the community
of respondents including current FLOs earned between Kshs 100- 499 a day ($1.2 -
$ 5.9) . Currently the average daily income from FLT is USD $2.83/day.
Cumulatively; this translates to $ 84.9/month. This alone is more than double the
poverty line amount of $ 35/month. Additionally, some of the FLOs have other
sources of income and thus the FLT is an additional income making the consolidated
income way above the poverty line.



Waste Collected: Cumulatively, over 84.979 MT was collected from the
community, waste which could have ended up contaminating water sources and the
environment as well as ill health to the residents.

Waste Processed to by-products: 100% of the waste from all of our toilets was
collected. 200KG/day of the collected waste was used in anaerobic digestion to
attempt to produce biogas. All of the waste (including biogas slurry) is being
processed into fertilizer.

We have constructed a 10 cubic meter biodigester made of high density
polyethelene. The digester uses specially designed heat batteries that maintain
internal temperatures above 35 degrees Celsius. The digester produces 20 cubic
meters of biogas per day, which is used to pretreat the waste to eliminate all
harmful pathogens. We are currently performing an array of tests to characterize
the human waste input and improve digestion efficiency.

3.3 Waste Management

3.3.1 Environmental Mitigation Update

Potential adverse impacts identified during the Environmental Assessment include
odor emissions, human health and safety hazards during waste collection and
contamination of the human and natural environment through spillage of untreated
waste during the transport and treatment of human excreta as well as product
safety and quality control.

3.3.1.1 Waste Collection and Transport

To minimize risks related to spillage, container breakages or leakage of excreta
during collection, transport and treatment all containers used for waste collection
have been tested and modified to mitigate this risk as much as possible. Urine
containers are spill proof and double sealed with a rubber stopper and a screw cap.
Feces containers are additionally lined with plastic bags which are incinerated after
usage.

All our waste collectors and treatment plant operators are well trained on health,
safety and emergency procedures. Workers involved in collection, transport and
treatment of human excreta are provided with Personal Protective Equipment (PPE)
including gumboots, dust masks or respirators, full overalls and gloves. Additional
training was conducted to educate every team member on personal hygiene as well
as usage and benefits of PPE.

Showers, toilets and change facilities are provided onsite. All cloth and shoes used
during waste collection, transport and treatment are kept in the facility and cleaned
regularly by staff using bleach and antibacterial soap. The equipment is stored in
the changing room where it is easy accessible by all waste collectors and treatment
plant operators. Staff is personally responsible for maintaining their own PPE and












3.3.1.3 Odor control

Human excreta are the primary contributor to odor emissions. Due to the lack of
enclosed facilities, odor control cannot be performed with room aeration. Therefore,
odor emissions are decreased through the minimization of contact between human
waste and open air. Excreta remain sealed in the containers, except for the mixing
stage. When the waste is unloaded into the compost bins, there is a temporary
release of odor into the environment. The piles are covered with an organic
biofilter, such as woodchips or bagasse. After composting, the compost has an
earthy smell and does not emit odors.

4.0 Programmatic lessons learned

4.1 Implementation as planned

Sanergy successfully launched 62 hygienic sanitation facilities in the Mukuru slum in
6 months. We currently have a network of 110 facilities, owned and operated by 50
sanitation entrepreneurs. 65% of these entrepreneurs are women. All of the
facilities are operating at a profit creating sustainable incomes in areas that endure
40% unemployment.

Waste collection and processing was implemented as planned. 100% of the waste
was collected and processed into reusable by-products

As planned, the human waste was converted into organic fertilizer. With the passive
composting method (aerobic thermophilic box composting) used during the pilot,
conversion took 6-8 months with variations occurring due to changes in ambient
temperatures and rainfall as the seasons changed. Therefore, of the waste collected
during the timeline of this report, 4 metric tons was completed all processing
stages. The balance of the waste continues to be processed and monitored by
Sanergy through completion of the conversion. The completed product was tested
to be safe and meeting WHO and KEBS guidelines. We made significant progress in
understanding the demand for fertilizer by discussing with local commercial farms
and cooperatives. The conclusion is that there is no reluctance from the farms to
use a human-waste derived fertilizer if it meets standards and is effective in
providing nutrition to the plants and improving soil health. We have secured Letters
of Intent to purchase the product from 6 different local farms. Our next steps are to
design and conduct crop trials to demonstrate the efficacy of our organic fertilizer.
After the conclusion of the tests, these farms will place orders for commercial
volumes. At the same time, we will start the process for registration of the product
with KEBS and the Ministry of Agriculture. Conversion of human waste to organic
fertilizer is not only feasible as we have demonstrated, but also has commercial
value and is ready for scale-up. The conversion process that will be used for scale-
up will be using established providers of mechanized composting that will guarantee
faster composting times and consistent product quality.



Conversion to electricity at this small-scale, while feasible, proved to be inefficient
as the engines available on the market for conversion of biogas to electricity at the
small-scale can only achieve 20% efficiency. At a larger scale (1MW), engine
efficiencies double to 40% and if both heat and electricity are captured, then
efficiencies increase to 80%. Using the biogas to in the production of fertilizer (as
described above) is not only more efficient from an energy perspective but also
lowers cost of production of fertilizer and improved product safety. We will continue
to scale-up biogas production and use the energy internally. The volume at which
the biogas will be converted to electricity will be determined after further
consultations with technology providers.

4.2 Limitations experienced during the course of implementation

There were two main limitations: access to land and access to capital:

4.2.1 Land

Informal settlements often lack title to the land where people live and work. We
found that a significant number of potential entrepreneurs did not have proper
access to land and therefore were unable to purchase the toilet. Sanergy overcame
this challenge by focusing its sales initially on long-time established members of the
community, who have much more certain land status. As Sanergy becomes well-
established in the community, others with more secure land access - the
government, community leaders, landlords and civic institutions - have become
more inclined to purchase a Fresh Life Toilet.

4.2.2 Capital

Potential entrepreneurs often lacked the liquidity to purchase a Fresh Life Toilet.
Sanergy has handled this challenge in two ways:

= Sanergy provided access to loans through a partnership with a local
microfinance bank, Faulu and through Kiva, an online lending platform.

= Sanergy developed a payment plan based on installments rather than
requiring all of the capital upfront. This eased the immediate financial burden
on the entrepreneur, but did not slow down Sanergy’s ability to build as the
down payment covered the construction costs.

4.2.3: Non FLT Users

Not all residents of the areas covered by the FLTs were using the toilets. When
interviewed, the non-users cited cost (74%) and access to other toilets at the place
of work as the main reasons for not using the toilets. Others still preferred cheaper
options available in the community. The demographics of the non-users are no
different from the users.



This led to the conclusion that even if the density of the FLT reached the desired
level, we might not reach 100% usage, thus calling for other strategies to attract
those who are not using the FLTs.

4.3 Lessons Learnt

Go cashless: Sanergy has gone cashless for all transactions between Fresh Life
Operators and the company. This enables potential operators to pay immediately
and with no risk of theft or fraud in delivering large quantities of cash. This has also
helped Sanergy keep stronger track of revenue.

Data Integration: Sanergy has invested heavily in the customization and
utilization of Salesforce. This enables us to not only track our sales pipeline, but
also keep integrate our M and E work into our daily operations. This ensures that
we can understand who makes for the most effective sanitation operator, which we
can replicate.

+40 year old women operators: We have found that women over the age of 40
make for the best operators. Over 60% of our operators are women. These women
have lived in the community for a long time and command respect because of their
concern for public health and their business savvy. This will help us as we scale so
that we can more easily identify entrepreneurs.

5.0 Summary of overall conclusions and findings

Overall, Sanergy is now in a much stronger position to scale. We understand the
bottlenecks, the tensions and the challenges that hinder growth. We also
understand our competitive advantages and opportunities in the future. As a result,
we feel well-positioned to expand rapidly in late 2012 and 2013.
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